Document made available under the 
Patent Cooperation Treaty (PCT) 

International application number: PCT/GB05/001 161 
International filing date: 24 March 2005 (24.03.2005) 

Document type: Certified copy of priority document 

Document details: Country /Office: GB 

Number: 0502287.6 

Filing date: 04 February 2005 (04.02.2005) 

Date of receipt at the International Bureau: 03 August 2005 (03 08.2005) 

Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 




Office 




a 



INVESTOR IN PEOPLE 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p 1 c 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects die company to certain additional company law rules. 



Signed 




Dated 25 July 2005 



An Executive Agency of the Department of Trade and Industry 



UDL LEEDS 



04/02 2005 20:43 FAX 

| THE PATENT OFFICE J 

y-h ha /;\ 



Patents Form 



PaienttAcf IS77 



NA 

- 4 FEB 2005 
RECEIVED BY FAX 



* UK PATENT OFFICE @] 003/045 

"" c 5i»5 E9607W-1 002835. 



Request for grant of a patent 

(An txphmatory leaflet on how to On Jo this form b available 
front the Patent OfBce) 

Application number GB 0502287 . 6 



I. Your reference: 
(optional) 



Hie Patent Office 

Cardiff Road 
Newport 

r 4 FEB 2005 swales 

NP10 8QQ 



P208181B 



2. Full name, address and postcode of the applicant 
or of each applicant (underline oU surnames): 



Patents ADP number (if you known* 

If the applicant Is a corporate- body, give the 
country/state of Its incorporation: 



PEARSALLS LIMITED 
TANCRED STREET 
TAUNTON 
SOMERSET 
TA1 1RY 

ENGLAND 



3. Tttle of the invention: 



IMPROVEMENTS IN AND RELATING TO 
IMPLANTS 



4. Name of your agent (ifyouimve one/. 



"Address for service' in the United Kingdom 
to which all correspondence should be sent 

(fncf tiding the postcode) 

Patents ADP number (ifyou know fO: 



URQUHART-DYKES & LORD 

TOWER NORTH CENTRAL 
MERRION WAY 
LEEDS 
L32 BPA 



5. Priority declaration: Are you claiming 
priority from one or more earlier-filed 
patent applications? If so, please give 
details of the applications): 



Cauiury 



Application number* 

(ifyou know i$ 



Datcof flling 

(day /montfi / year) 



6. Divisional etc: Is this application a divisional 
application, or being made following resolution 
of an entitlement dispute about an earlier 
application? If so, please give the application 
number and filing date of the earlier application: 



Number oj earlier UK cppUcatlon Datu of Wins 

(day / month /year) 



7. Inventorship: (Inventors must be individuals not companies) 
Are an the applicants named above also inventors? 
If yes, are there any other Inventors? 



(Please btcK the appropriate boxes) 
YES □ NO El 

YES 0 NO n 



8> Are you paying the application fee with this form? 



YES El 



NO □ 



Patents Form 1/77 



04/02 2005 20:43 FAX 



X |JDL LEEDS 



* UK PATENT OFFICE © 004/045 



Patents Form 1/77 

9. Accompanying documents: not counting 

duplicates , pjeage e nter the numher of pages 
of each item accompanying this form: 

Continuation sheets of this form: 

Description: 

Claim (s): 

Abstract: 

Drawing (i;/: 

If you are not filing a description, please 
give details of the previous application 
you are going to rely upon: 

10. If you are also filing any of the following, 
state how many against each item. 
Priority documents: 

Statement of Inventorship and rtgtit 

to grant Of a patent (Patents Form 7/77): 
Request for search (Patcmls Form 9A/77): 

Request for substantive examination 
(Patents Form 10/77): 



31^ 
3 [S 

Country 



THE PATENT OFFICE 

- 4TEB~TQ05 
RECEIVED SY RAX 



Application Atimbef 



Date or filing 
(day /month /year) 



Any other documents: 



(ploaso specify) j l_ ■ " 


1 1. I/We request the grant of / 


(he basis of this application. 




Signature (s) : \&J 


\ Date: 04 FEB 2005 




12. Name, e-mail address, telephone. 
Fax and/or mobile number, if any, 
of a contact point for the applicant: 


NEIL PAWLYN 





^'appKcauon fur a petenr h»been Died, the Compter *^"^^^^ W ^r^» will be Conned if it 

SL^.on of the invention M< be ^T^Z^^^^Z ^^ - *" ^ J *" r h 

Is necessary to prohibit or restrict your invention In this way. Furthermore, u yo d ^ securitv ot the safely of the 

V££<JL. tnrormarion whicn rentes ^^^^C- KJ2£« >* P^on *>» 

P^PUC. section 23 of the Patent* Act 1977 ^^^^%^T^ United Kingdom for a pat** for the same 
the Patent Office uniess an appucadon ^^^SSS- Has been given, or any such direction has been revoKed. 

invention and either no direction prohibiting publication or cujou 

enquiries@patent.gov.uk to request a copy. . 



Patents Form 1/77 



r 



spiralling one or more runner elements wittun tJbe inner component ana/or tne wr 



04/02 2005 20:44 FAX UDL LEEDS ♦ UK PATENT OFFICE ©007/045 

• 



component may be" formed 6y~ folded and/or bc^lng^^d/oT'ipiralling" one" or" more 
parts within the outer component. The core may be within the inner component by 
virtue of the inner component extending for 360 degrees or more about a part of the 
core, for instance in one or more views and/or the inner component may be within the 
outer component by virtue of the outer component extending for 360 degrees or more 
about a part of the inner component, for instance in one or more views. In such 
embodiments the core may particularly be formed from an octagonal spiral, with a 
continuation of the octagonal spiral forming the inner component and a further 
continuation providing the outer component. The core and/or inner component 
and/or outer component in such an embodiment may be formed of different materials 
and/or formed in different ways and/or be provided with different properties. In 
particular the core may mimic the properties of the nucleus and/or the inner 
component may mimic the properties of the annulus, or properties intermediate the 
nucleus and annulus and/or the outer component may mimic properties of the annulus 
and/or the anterior longitudinal 1igament(s). A core provided as a continuation of the 
inner component and/or outer component and/or an inner component provided as a 
continuation of the outer component may be provided with additional core material, 
such as an elastomeric material, visco-elastic material and/or hydrogel. Preferably 
core material in a form which can flow into and around the core and then set is so 
provided. 



The core may be formed of a single material type or of multiple material types. The 
core may be an elastomeric material. The core may be a visco-elastic material. The 
core may be a hydrogel, particularly an elastomeric one. The core may include 
silicone based materials. The core may include materials having. a Shore A hardness 
of 35 to 80°. The core may be impregnated and/or doped and/or provided with 
further materials. The further materials may be or include barium sulphate. 

The core may be provided of fibrous material, for instance such material provided in a 
single plane. The fibrous material may be provided with a proportion, preferably the 
majority, of the fibres at an angle of between 10 and 80 degrees to the horizontal. 
Such a material may be provided of embroidery and/or other fibrous assembly 
technique. Preferably such a material resembles the structure and/or properties of the 
fibrous material of the spine. The core may be formed of a coiled material, 
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thereof. From anterior to posterior side, the core may have a portion of mcleasEg ' 
width, a portion of constant width and a portion of decreasing width. 

The core is preferably narrower in the anterior to posterior direction than it is wide, 
that is perpendicular to the anterior to posterior direction. 

The interface between sides of the core and/or between the sides and bottom of the 
corer and/or between the sides and top of the core may be curved. 

A particularly preferred form of the core is octagonal in cross-section, increases in 
thickness from the anterior side to the posterior side and has a shorter anterior side 
than posterior side. Preferably when viewed in plan, the core lies entirely within the 
plan of the disc it is to be used to replace. 

The core and/or inner component may be provided according to the details of an 
implant according to the technique set out in applicant's UK Patent Application No 
0406851.6 filed 26 March 2004 or the additional application filed there on under our 
reference P208007 on ,the same day as this application, the contents of which are 
incorporated herein by reference. 

It is preferred that the anterior edge of the core is recessed relative to the anterior 
surface of the vertebral bodies and/or anterior edge of the disc prosthesis, preferably 
by at least 4mm. It is preferred that the centre of the core is provided and maintained 
at the centre of the disc space. The position of the core relative to the anterior surface 
of the vertebral bodies and/or anterior edge of the disc prosthesis and/or relative to the 
centre of the disc space may be maintained by the outer component and/or inner 
component and/or a spacing component. Preferably the outer component and/or inner 
component and/or spacing component also thus provide the flanges flush with the 
anterior surface of the vertebral bodies. 

Preferably the position of the core is maintained by a spacing component. The 
spacing component may be a continuation of, and is ideally Integral with, the inner 
component and/or outer component anoVor additional elements. The spacing 
component is preferably a continuation of one or more of the side walls of the inner 
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The inner component may entirely surround the core aid/or encapsulate the core. 
One or more apertures or gaps are preferred in the inner component, ideally to provide 
fluid communication through the inner component. Preferably a large number of 
apertures or gaps arc provided the materia] from which the inner component is 
formed, for instance a woven fabric. The apertures or gaps occurring in the inner 
component due to the manner of manufacture of the material from which it is formed 
may be supplemented with further apertures or gaps. The supplementation may be 
provided by degradation and/or absorption of one or more materials forming the inner 
component 

The inner component may be configured and/or formed of one or more materials 
intended to promote tissue growth, particularly tissue ingrowth between the inner 
component and the core and/or through the inner component. 

One or more materials used in (he inner component may be bio-absorbable and/or 
soluble and/or degradable, particularly with the spine. The bio-absorbable material 
may be used to decrease the amount of inner component present and/or positions at 
which the inner component is present and/or density at which the inner component is 
present overtime. Areas of bio-absorbable material may be provided. Bio-absorbable 
fibres may be used to form the inner component Hie inner component may be 
entirely bio-absorbable or only partially. Different materials having different rates of 
bio-absorption may be used. The may be mixed together in the inner component 
and/or may be used for particular areas thereof and/or in a particular sequence within 
the inner component Slow, moderate and fast bio-absorption materials may be used. 
Preferably bio-absorption of the inner component is used to provide space for tissue 
ingrowth. 

Preferably the inner component provides a smooth inner surface which potentially 
contacts the core. Preferably uniform contact between the inner surface of the inner 
component and the core is provided. Preferably the fibres forming the inner surface 
of the inner component are evenly positioned with respect to one another. Preferably 
any abrasion of the core by the inner component is distributed rather than localised. 
The inner component preferably provides a smooth inner fabric surface, and ideally 
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ideally to provide the uniform contact surface with the core. The inner surface of the 
inner component may be of a different material and/or different configuration to the 
inside and/or outer surface of the inner component. 

The inner component may be formed from a substantially planar element The inner 
component may be so formed by folding and/or stitching and/or interdicting one or 
more parts thereof m particular, a top wall of lite inner component may be connected 
to a side wall and hence to a bottom wall. One or more further side walls may be 
connected to the top wall and/or side wall and/or bottom wall. A series of side walls 
may be provided by an elongate part of the element. Folds Cr future folds may define 
one side wall relative to an adjacent side wall or walls. 

In a preferred form, the inner component is formed from an element including a side 
wall connected on one edge to a top wall and connected on an opposing edge to a 
bottom wall. The respective edges of the side wall are preferably parallel. It is 
preferred that the side wall will form the side wall at either the anterior, or more 
preferably, posterior side. Preferably the side wall is connected on one side edge to 
one or more other side walls, ideally one. Preferably the side wall is connected on the 
other side edge to one or more other walls, ideally 4 in the case of a hexagonal core 
and 6 in the case of an octagonal core. The top and bottom edges of the sxde walls 
may be parallel or non-parallel depending upon the locations relative to the top and 
bottom walls they are to occupy. Preferably all the boundaries between side walls m 

the strip are parallel to one another. 

Preferably the side waU(s), top wall and bottom wall are joined together by stitching 
and/or other attachment techniques. 

One or more of the side walls of the inner component may be reinforced and/or of 
multiple thickness. 

On one or more, preferably all, sides, the inner component may be formed of • 
plurality of inner components. Such a plurality of inner components may be prodded 
m a spiral form or concentric form. Such a plurality of inner components may be 



dimensioned to contact the core. 
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The outer 



component may be an outer jacket. The outer component may be of fabric. 



The fabric may be formed by flat or circular weaving, knitting, braiding, embroidery 
or combinations thereof- 

The fabric may be formed using one or more of polyester, polypropylene, 
polyethylene, carbon fibre, glass fibre, glass, polyaramide, metal, copolymers, 
polylactic acid, polyglycolic acid, biodegradable materials, silk, cellulose, silk worm 
silk, spider silk or polycaprolactone. 

The outer component may entirely surround the inner component and/or encapsulate 
the inner component. One or mote apertures or gaps are preferred in the outer 
component, ideally to provide fluid communication through the outer component 
Preferably a large number of apertures or gaps are provided the material from which 
the outer component is formed, for instance a woven fabric. The apertures or gaps 
occurring in the outer component due to the manner of manufacture of the material 
from which it is formed may be supplemented with further apertures or gaps. The 
supplementation may be provided by degradation and/or absorption of one or more 
materials forming the outer component 

The outer component may be configured and/or formed of one or more materials 
intended to promote tissue growth, particularly tissue ingrowth through the outer 
component and/or between the inner component and the core and/or through the inner, 
component- 

One or more materials used in the outer component may be bio-absorbable and/or 
soluble and/or degradable, particularly with the spine. The bio-absorbable matenal 
may be used to decrease the amount of outer component present and/or positions at 
which the outer component is present and/or density at which the outer component is 
present overtime. Areas of bio-absorbable material may be provided. Bio-absorbable 
fibres may be used to form the outer component. The outer component may be 
entirely bio-absorbable or only partially. Different materials having different rates of 
bio-absorption may be used. Tfanmay be mixed together in the outer component 



other flange on another, preferably opposing, part thereof. Preferably at least one 
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from which it is formed may be supplemented with further apertures or gaps. The 
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absorbable material defines the overall shape -ot the tlange(s) and/or maintain the 
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Preferably the kit includes different sized prostheses for different sized patients and/or 
different sized prostheses sized for different discs of the spine and particularly the 
lumber region thereof.- 

The third aspect of the invention may include any of the features, options or 
possibilities set out elsewhere in this document. 

According to a fourth aspect of the invention we provide a surgical technique for 
providing a disc prosthesis, the technique including, removing at least part of the 
natural disc in a spine and inserting a disc prosthesis in the spine, the disc prosthesis 
comprising a core. Preferably the core is provided within an inner component or 
within an outer component. Preferably the inner component is provided within an 
outer component. 

The technique may be performed anteriaily or posterially. 

The technique may use a pre-assembled prosthesis. Preferably the outer component is 
inserted into the space and the inner component and core are then inserted. The inner 
component and core may be provided pre-assembled. A plurality of cores may be 
inserted into a single outer component. 

The method may include forming the core in-situ. For instance, multiple components 
may be used to form the core. The method may be a minimally invasive surgical 
technique, particularly where the core is formed in the inner component in~situ. The 
inner component may be inserted and then filled with the core. The outer component 
may be inserted then have the inner component provided within it, potentially then 
being filled with core. 

The core material and/or inner component may particularly be formed in-situ 
according to the technique set out in applicant's UK Patent Application No 0406851.6 
filed 26 March 2004 or the additional application filed there on under our reference 
P208007 on the same day as this application, the contents of which are incorporated 
herein by reference. . 
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Preferably the level of tension and /or load between the ancho7 position or positions of 
the disc prosthesis and the outer component of the disc prosthesis vary between a first 
time and a second time. The first lime may be the time of implantation, for instance 1 
hour after implantation, or perhaps 1 day after implantation. The second time may be 
a time after implantation, for instance at least 30 days, preferably at least 60 days, 
more preferably at least 100 days and potentially even at least 300 days, after 
implantation. Preferably the level of tension and/or load is lower at the second time 
than at the first time. Preferably the level of tension and/or load is lower after 
biological in-growth has occurred. The ingrowth may be into the outer component 
and/or inner component and/or flanges. Preferably the range of extension of the sp.ne 
at the first time is less than the range of extension at the second time. Preferably the 
txaosition between the level of load and/or level of tension and/pr range of extension 
at the first time and at the second time is phased or gradual. The transition may occur 
evenly through out the time between the first time and the second time, but preferably 
occurs during a time period starting after the first time. The transition may continue 
after the second time to a still lower level of tension and/or load and/or to a stall 
higher range of extension. 

The fourth aspect of the invention may include any of the features, options or 
possibilities set out elsewhere in this document. 

Various embodiments of the mvention will now be described, by way of example 
only, and with reference to the accompanying drawings in which:- 

Figuie 1 isaplan view ofacore suitable foruse in the present invention; 

Figure 2 is a cross-sectional front view of the core of Figure 1; 

Figure 3 is a cross-sectional side view of the core of Figure 1; 

Figure 4 is a plan view comparing the profile of a core according to the 

invention with a natural disc; 

Figure 5 illustrates an inner jacket according to the present invention, pnor to 

assembly; 

Figure 6 illustrates an outer jacket according to the present invention, pnor to 

assembly; ^ 

Figure 7 illustrates an outer jacket according to another embodiment of the 

present mvention, prior to assembly; 
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an octagonal box form to the inner jacket and close completely around the cere. 

The material used for the inner jacket uses densely packed fibre, to define as smooth 
a surface as possible for the fabric. This is particularly desirable for the inner surfaces 
which contact the core. This ensures the most uniform contact surface area between 
the inner jacket and the elastomer core. 

Con»ac«d » t. rfj* side tvall 50h ia ft. M of « — »f ™ 
also formed fiont the same embroidery. Thea. — - — — • to .-^", a * 
55a, 55c, 554 55e, 55t 55g and 551. ant trapped arotnal the aide walla 50 of the 
a^bled inner jat*er- Aa . »* .bey an add***. rin* of 
the side of the core. In effect thia ex*, band of Ote «■» of «. 

inner jack., to « as a nabnal annnhta would and expansion aideways by the 
core ™hen ptaced under compress.™ toad. Tha additional elements can »mm* 
wHh further aftahing. Tha additional elenKnur 55 could of cooraa be proved by a 
confupued, hot separata element <o .he elamen. providing tha walls 51, 52, 



50. 



The aide wtdls 50 and phonal alan^ma 55 ara providad with a length and beigb, 
pattern intended to danna an inner incite, which tutnehea rha leng* and hatgh, 
variation pattern of the core. 

An inner jacket provided in this way offers at least two key benefits. 

Firstly it allows the jacket in contact with the core to have relatively low movement 
le vels whilst still enabling the overall desired level of movement for the artificial dr* 
due to the outer jacket's presence and design. Low movement levels for the mner 
jacket mean that abrasion of the core is minimised, A single jacket would not achteve 
this. 

Secondly, the inner jacket can be designed with properties idea, for its purpose, whilst 
allowing the outer jacket to be designed with properties ideal for its purpose^ Thus 
the inner jacket aims to provide as dense and hence smooth a fabric surface as 
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relative to the others is reduced. Protruding fibres can potentially cause wear due to 
the micro-motion of the jacket against the core in use. This is a particular potential 
issue in the context of the high loads encountered in the lumber region. Whilst such 
properties are desirable here, they are not consistent with those found to bo desirable 
for the outer surface/outer jacket of the artificial disc. Using two separate jackets 
allows better optimisation in each case. 

In a modified embodiment of the inner jacket, its properties may be tailored to 
facilitate tissue ingrowth into the space between the inner jacket and the core. The 
formation of a layer of tissue directly between the jacket and the core of the disc 
should be beneficial in reducing still further wear in the device. Because the dense 
fibre form used to provide the most smooth surface contacting the core is not the most 
conducive to tissue ingrowth, the make up of the inner jacket may be carefully 
controlled to assist. 

By forming the inner jacket with a portion of the fibres or material formed of bio- 
absorbable material, as tissue ingrowth occurs the inner jacket can be partially 
absorbed to provide further room for the ingrowth. The non-bioabsorbable material 
of the inner jacket serves to provide the required structure for the inner jacket over its 
lifetime, supplemented by the assistance provided by the tissue itself. The use of 
quickly, moderately and slowly absorbed biomaterials in conjunction with non- 
absorbable materials can provide a gradual transition from the desired function being 
provided by the inner jacket alone to the point where it is shared between jacket and 
tissue. In some cases, an entirely bio-absorbable inner jacket may be provided. 
Various distributions for the non-absorbable and bio-absorbable material are possible 
in the inner jacket. The non-absorbable material may particularly form the outside of 
the inner j acket. 

in addition to the core and inner jacket, an outer jacket is provided. A suitable outer 
jacket is illustrated in Figure 6. This is intended to substantially surround the inner 
jacket The outer jacket has a bottom wall 60 and top wall 62, which are connected 
by side wall 64a. Further side walls 64b 64c are provided to one side of side wall 64a. 
Further side walls 64d, 64e are provided to the other side of side wall 64a, Attached 
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connected to one another by stitching. This leaves two sides of the outer jacket open, 
in effect the openings defined by edges 66 in one case and 68 in the other. 

The edge 66 of the bottom wail 60 is provided with a flange 70. This has a hole 72 in 
i, The edge 66 of the top wall 62 is provided with a flange 74 which is thinne, r than 
flange 70, so as to be ahle to pass through the hole 72 in flange 70. *. 
edge 68 of the bottom wall 60 is provided with a flange 76. This has a hole 78 m rt 
The edge 68 of the top wall 62 is provided with a flange 80 which ,s ttnnner than 
flange 76, so as to be able to pass through the hole 78 in flange 76. To dose *e 
remaining two sides, therefore, flanges 70 and 74 and flanges 76 and 80 are 
interdigitated- 

The flanges 70, 74, 76 and 8 0 ase d> the U* «*» 

sp.ee the axnficia. disc is .0 b= used in. As a »sul, the ends S2 of Are flans* 70. 74 

fl^ea 70 and 76 and to ft. vertehtu below ft. d*c reptacemaa, . fl-e case of *e 
flanges 74, 80. 

A toil* outer jaeke. •> *a« ilta*— to Fignre « is provided in Figwe 7. to «Ws 

case, bcarom 1< 00 is connect*, to the tap wal. .02 by means .of »de wriM 04. 

Further side walls 106 are provided. Two flanges 108 ate provided connected to the 

rcpwall >0Z Tneseflanges a^ provided widrahote 1, Ota each case 
^^receivefteoxtagosed^conec.fltedevieo^ftaspute.TneseWeaa^ 

prided.wardadteandsofneflan^. Close ro utetopwau .02 monger no.es 
,12 are provided. These have Are inner flange 114 which are connected ro Are 
botton, wan 100 passed flnxtugh uten. in use. see Figure 8a. These flanges are alao 
provided with holes 1 10 to receive firings in use. 

In its assembled fbrot, such a disc ours, can appeas as shown in figure 8. ^Hero rhe 
flange, ,14 are c.ea»y shown as interdicted with the flanges 110 b, , ™» of d«„ 
^passedflnoughnteho.d^nteren, The cosopleten s«cnne formed h y *e 
£L\- .O0.tapwnU ^.sidewaU .04 M d Anther side w* ,06, logger wtu, 
l^toteBvendoses^oare. Onceag^ anoc^one, P,au vtewtsprovrded. 
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Figure Sb, with a similarly shaped octagonal core 1 16 provided therein, Figure Sc. 
The core 1 1 6 in this case, as with the previous embodiments, is generally centred 
within the outer jacket. 

In the Figure 9a, 9b and 9c embodiment, an additional ring of material is provided 
around the core, inside the outer jacket 1 1 8 by an inner 120. In practice, this provides 
additional strength to the device when resisting lateral expansion when the core is 
compressed, i.e. into or out of the paper in the plan view shown in Figure 9c. 

The Figure 9a embodiment shows in perspective view the overall assembly consisting 
of the outer jacket, inner reinforcement and core. In this case an additional annular 
reinforcement 122 is provided. 

The Figure 1 la embodiment of the invention provides for a similar outer jacket to that 
described in Figure 7 above. However, in this case, the side walls 106 are extended 
by a very substantial amount via a series of additional elements 200a, 200b, 200c etc. 
A large number ofrepeats of these additional elements are provided, a number too 
great to be shown on the Figure 1 1 a drawing sheet This device is assembled by 
folding the additional elements, starting at one end, so as to form a spiral of generally 
octagonal outline. The result is shown in Figure lib where a spiral 202 is formed 
extending from the very centre of the device 204, out to its outer wall 206. Such a 
spiral can provide the core itself; or additional core material can. be provided between 
the turns of the spiral, for instance hydrogel o? other material which can be caused to 
flow into the device and then allowed to set. In Figure 1 1 c, an interdigitated, 
assembled form of the device of Figure 1 la and Figure 1 lb is shown. The spiral core 
forms the core function for this device, as well as providing substantial reinforcement 
against expansion when the device is placed under compression. In effect the spiral 
provides the core, inner component and outer component in this embodiment. 

In Figure 12a, an unassembled form for the inner component is provided, including 
top wall 220, bottom wall 222, side walls 224 and a large number of additional 
elements 226a, 226b etc. Once again, these additional elements can be folded so as to 
provide an octagonal spiral core with the walls 224, 220 and 222 completing the 
exterior 228 of this inner component. This in turn is received within an outer 
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folded additional elements may form the core on their own or together with other core 
material, such as faydrogels. Again, a core structure of this type provides substantial 
resistance to sideways expansion when the device is placed under compression. In the 
Figure 13 and Figure 14a to 14d illustrations, a form of device is provided in which 
the centre of the core is correctly located in the centre of the disc space it is to be 
provided in. This is achieved by the use of a buttress zone formed in the device. This 
structure for the device allows the fixation flanges, with their interdigitation, to be 
flush with the anterior surface of the vertebral bodies, but still allow the disc itself to 
sit recessed by at least 4mm within the disc space. Correct centring of the core, acting 
as the replacements thus provided. Additionally, such replacement reduces the risk 
of the main body of the device being pinched by the anterior Hp of Ihe vertebrae as the 
spine is flexed. 

Whilst it is possible to form the buttress from an entirely separate component, such as 
a folded fabric, in the preferred format, it is formed from a series of further elements 
300 through to 309. In effect, side walls are provided on the left hand side of the 
device, as seen in the simple plan view in Figure 1 4a by means of the panel L8, L7, 
L6 and L4. The right hand side is pmvided by panels R2, R3. The further element, 
300 through to 309 are folded to form the buttress structure. A variety of 
configurations are possible, but in the illustrated form of Figure 14b, the first part of 
the buttress is formed by panel 300 which extends inside the outer profile of outer 
Jacket from the edge formed by the contact of panel R3 and L4. Further element 302 
extends across the end of panel L5, further element 303 across the inside of panel L6. 
The further element 304 is then folded back across the inside of further element 303, 
with further element 305 being across the inside of further element 302. Similarly, 
further element 306 is provided across the inside of further element 300, before there 
is a further fold so as to provide further element 307 across the inside of further 
element 306. Further element 308 is provided across the inside of further element 305 

with further element 309 being provided across the inside of the further element 304. 

Further folds of material can he provided if needed. 

An alternative format for the outness structure, formed in a similar way, is shown in 
Figure 14c. Hem, further elements provided at one end of the outer jacket form the 



established as beneficial id the cervical disc. 
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In designing the artificial lumbar disc the aim has been to provide a dxse havmg 
appropriate impressive stiffness. The decompression of the spinal cotd through the 
opening of the disc space is one of the key principles in the relief of pain through chsc 
replacement or fusion. To achieve this rhe artificial disc is provided wrth a 
compressive stillness curve (force against displacement) similar or 
aaW disc it is intended to replace. Tire properties of the core can he modrfied by 
doping or the like! For instance, the core may be provided with 13* barium sulphate. 

Ideally, the artificial disc mimics as many of the motion suffhesses as possible of a 
natural disc. Flexion/extension motions are both the most common and the largest On 
terms of angle) motions that occur in the lumbar spine. This is the key stiffness whrch 
the above artificial disc seeks to match. The ability to carry shear and torsional loads 
on the disc itself should help protect the facet joints and is therefore also minted as 
far as possible. 

One of the fa***™, win. disc prosfheses of the above menuoned type and typo 
descrihed in US6093205 is to encourage tissue ingrowth Wo the disc prosthMts. Tito 
Ingruwu, of such soft too imo ft. omer jocko, anchor hmer jacket and/or tmm 
rr^ occur. The benefit of this is M bioiogica! fixation of 0* prostheas » •» *» 

on. of ttte correct Potion within «. «. A. flange. .and *e 

lu, they P-lde ore particular use*! m this conmx. as rhey 

of me prosthesis whilst «. btCogica! flxadon » ~~ ** £ 
nmmhs after implantafion. The flanges may ale. provide a use*! scnfmld for the 
development of .biological anterior longitudinal ligament 

Whilst the flanges need to provide a high lave, of fixation during the firs, few mo»*e 
after implantation once m^owm has occurmd mis .eve! of fixation is no. needed. As 
a resuh, the level of tension in the flanges needed » give fixadon may ho unde*mbly 
Mgb in me long tern, as it mats* the M extension mnge of .he spine. Tins 
pmrieutai, a poteena! issue for optimum performance in me «e of neck dtse 
prostheses . where the extension range is greater. 
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been developed which reduce the tension in the flanges a few months after 
Implantation- This, may be through a reduction in the tension or its removal through 
the detachment of the flanges. As a result, once the biological fixation has had thne to 
develop under preferred conditions and with mechanical restraint of the prosthesis, the 
prosthesis allows the full range of movement and does not compromise the spines 
operation long teixn. 

A number of designs suitable for general use in the spine, including lumbar and 
cervical disc spaces have been developed. 

Referring to Figure 1 5a, an outer jacket in its flat form, before assembly to surround 
the core, is shown. The core would be surrounded by bottom wall 1100, by the two 
side walls 1 104 and 1 106 attached to the bottom wall 1 100 and by the top wall 1 102. 
A first pair of flanges 1108a, 1108b extend from the top wall 1102 and are joined 
together by a web 1110. The web 1 11 0 and flanges 1 108a, 1 108b define the bounds 
of a hole 1 1 12. The second pair of flanges 1 1 14a, 1 1 14b arc attached to the bottom 
wall 1100 and in use are passed through the hole 1112 to provide the above 
mentioned interdigitation. The ends of the flanges 1108a and 1108b both have 
apertures 1116 which accommodate fixing screws inserted into the spine in use. The 
ends of the flanges 1114a, 1114b, could be provided with such apertures for fixing 
screws, but in this case are provided with septions 1118 for receiving sutures, not 
shown. The operation of this feature is described in more detail below, and of course 
such a structure could be used in the case of both flange pairs as the fixing. 

In a first design approach, the flanges are joined to the test of the outer jacket which 
encloses the core by a zone of different material. This different material is made of an 
absorbable fibre and as a consequence, after the desired controlled period, the zone 
disappears and so ceases to join the flanges to the outer jacket for the core anymore. 
As a result, the tension in provided by the flanges is released and the full range of 
extension is provided. The absorption process would preferably be gradual so as to 
provide a phase reduction in the tension and hence phased increase in the range of 
movement. 
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material The flange* include load bearing fibres, which are placed under and 
attain the desired tension, and other fibres. The load bearing fibres are made of an 
absorbable fibre and as a consequence, after the desired controlled period, they are 
absorbed and so are no longer available to bear (he load and the tension is released. 
The other fibres are intended to be permanent and so are then all that remains of the 
' flanges These other fibres may serve still to define the overall shape of the flanges, 
maintain the interdiction and potentially maintain a reduced level of tension. At 
least a slackening of the tension results and an increased or even full range of 
extension is provided. The absorption process would again preferably be gradual so 
as to provide a phase reduction in the tension and hence phased increase in the range 
of movement. 

• in a third design, the flanges include fibres which assume a zigzag path away from the 
rest of mc outer jacket which holds the core and towards the ends of the flanges. 
When implanted, the zigzag path these fibres take is maintained because these fibres 
axe not subjected to the load applied to the flanges. Instead, that load is home by 
other fibres which are attached to the outer jacket and fixation locations. These other 
fibres are bio-absorbable and so with time disappear. The result is that the load 
ttansfers from the other fibres to the zigzag fibres and the zigzag fibres straighten. 
The result is a slackening of the tension in the flanges and an increase in the range of 
extension possible. 

,n a fourth design, the zigzag fibres are again used, but this time together with a series 
of fibres which bridge the zigzags. The bridging fibres may be stuck to the zigzag 
fibres and/or wonnd round them and/or connected to the zigzag fibres in a fixed 
m anner. The overall resuh is that these bridging fibres prevent the zigzags opening 
up to a linear form, at the time of implantation, and so prevent the flanges extending 
w hea the desired tension is applied. As the bridging fibres disappear, the load 
transfers to the zigzag fibres, they straighten, the tension slackens and the extenston 
range for the spine is increased. 

,n each of these designs, the use of sets of materials in the prostheses means that the 
, transition is made gradual. For . instance, slightly different materia* and/or different 



